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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
(1) 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

(2) 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 1 1-260664 in 
view of Loria et al. 5,443,628. 

; *JP 1 1-260664 (JP '664) disclose a method of making a multilayer chip component 
comprising: ink jet printing internal electrodes on green sheets; laminating the green sheets; and 
firing. The ink jet printing ink comprises, electrode material powder (conductor functional 
material), binder and solvent and has a viscosity of 10 cP (10 mPas) (computer translation). 
JP c 664 does not specifically disclose polyvinylpyrrolidone as the binder. 
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Loria et al. teach that for ink jet compositions for printing on substrates to be subjected to 
high temperatures after being printed, such as ceramic articles, the ink jet composition comprises 
a carrier solvent and a binder resin to add adhesion of the ink droplet to the substrate and has a 
viscosity of 1-10 centipoises at 25°C (1-10 mPas). The binder resin is organic resin commonly 
used in ink jet printer ink compositions and include acrylic copolymers, silicone resins, rosin 
esters, polyvinyl esters, ketone resin, polyamide resin, polyvinylpyrrolidone resins, vinyl 
pyrrolidone/vinyl acetate copolymers, etc. (col. 2, lines 14-25, col. 4, lines 20-35). 

It would have been obvious to one of ordinary skill in the art to have provided the binder 
in the ink jet printing ink used in the method of JP '664 as polyvinylpyrrolidone, as taught by 
Loria et al., as a binder resin commonly used in ink jet compositions and which can be used in 
ink jet compositions for printing on ceramic substrates to be subjected to high temperatures after 
being printed. The use of any of the commonly used binder resins such as polyvinylpyrrolidone 
resins would have been obvious to one of ordinary skill in the art, as taught by Loria et al. 

JP '664 discloses providing the ink jet printing ink of viscosity of 10 mPas, thus 
encompassed by the claimed viscosity range of 5-50 mPas at 25 to 35°C. Further, providing the 
ink of viscosity of 1-10 mPas at 25°C, thus overlapping the claimed range of 5-50 mPas, would 
have been obvious to one of ordinary skill in the art, as taught by Loria et al., as viscosity 
suitable for ink jet composition for printing on ceramic to be subsequently fired. 
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(3) 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 2000-182889 in 
view of either Loria et al. 5,443,628 or Zhu 5,889,083. 

JP 2000-182889 (JP '889) disclose a method of making a laminate ceramic electronic 
component comprising: ink jet printing conductive electrode patterns on green sheets; laminating 
the green sheets; and firing. The ink jet ink comprises electrode metal powder (conductor 
functional material), resin and organic solvent or water. JP '889 discloses adjusting the viscosity 
of the ink to a viscosity of 0.1-0.5 poise (10-50 mPas) (computer translation). JP '889 does not 
specifically disclose polyvinylpyrrolidone as the binder. 

Loria et al. teach that for ink jet compositions for printing on substrates to be subjected to 
high temperatures after being printed, such as ceramic articles, the ink jet composition comprises 
a carrier solvent and a binder resin to add adhesion of the ink droplet to the substrate. The binder 
resin is organic resin commonly used in ink jet printer ink compositions and include acrylic 
copolymers, silicone resins, rosin esters, polyvinyl esters, ketone resin, polyamide resin, 
polyvinylpyrrolidone resins, vinyl pyrrolidone/vinyl acetate copolymers, etc. (col. 2, lines 14-25, 
col. 4, lines 20-35). 

Zhu teaches that binder resins for aqueous ink jet compositions include organic resin 
commonly used in ink jet compositions including acrylic copolymers, silicone resins, rosin 
esters, polyvinyl esters, ketone resin, polyamide resin, polyvinylpyrrolidone resins, vinyl 
pyrrolidone/vinyl acetate copolymers, etc. (col. 6, lines 22-30). 

It would have been obvious to one of ordinary skill in the art to have provided the resin in 
the ink jet ink used in the method of JP '889 as polyvinylpyrrolidone, as taught by Loria et al. or 
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Zhu, as a binder resin commonly used in ink jet compositions and, as taught by Loria et al, a 
binder resin which can be used in ink jet compositions for printing on ceramic substrates to be 
subjected to high temperatures after being printed. The use of any of the commonly used binder 
resins such as polyvinylpyrrolidone resins would have been obvious to one of ordinary skill in 
the art, as taught by Loria et al or Zhu. 

JP '889 discloses providing the ink jet printing ink of viscosity of 10-50 mPas, thus 
encompassed by the claimed viscosity range of 5-50 mPas at 25 to 35°C. 

(4) 

Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 0 989 570 
in view of either Loria et al 5,443,628 or Zhu 5,889,083. 

EP 0 989 570 (EP '570) discloses a method of producing an electronic component 

< k t 

comprising: forming via holes in green sheets; using ink from an ink jet device to fill up the via 
holes and form electrode patterns on the green sheets; laminating the green sheets by pressing to 
form a body; and baking (firing). The ink jet printing ink comprises metal powder (conductor 
functional material) and a resin dispersed in water or organic solvent and has a viscosity of 2 
poise or less (col. 2-6, col. 13, lines 4-32) EP '570 discloses using water soluble resin such as 
polyvinyl alcohol or other vinyl resin for improving the adhesions and strength of the ink after 
drying but does not specifically disclose polyvinylpyrrolidone as the binder. 

Loria et al. teach that for ink jet compositions for printing on substrates to be subjected to 
high temperatures after being printed, such as ceramic articles, the ink jet composition comprises 
a carrier solvent and a binder resin to add adhesion of the ink droplet to the substrate. The binder 
resin is organic resin commonly used in ink jet printer ink compositions and include acrylic 
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copolymers, silicone resins, rosin esters, polyvinyl esters, ketone resin, polyamide resin, 
polyvinylpyrrolidone resins, vinyl pyrrolidone/vinyl acetate copolymers, etc. (col 2, lines 14-25, 
col. 4, lines 20-35). 

Zhu teaches that binder resins for aqueous ink jet compositions include organic resin 
commonly used in ink jet compositions including acrylic copolymers, silicone resins, rosin 
esters, polyvinyl esters, ketone resin, polyamide resin, polyvinylpyrrolidone resins, vinyL 
pyrrolidone/vinyl acetate copolymers, etc. (col. 6, lines 22-30). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of EP '570 for producing an electronic component by providing the water soluble resin 
in the ink jet printing ink as polyvinylpyrrolidone, as taught by Loria et al. or Zhu as a binder 
resin commonly used in ink jet compositions and, as taught by Loria et al, a binder resin which 
can be used in ink jet compositions for printing on ceramic substrates to be subjected to high 
temperatures after being printed. The use of any of the commonly used binder resins such as 
polyvinylpyrrolidone resins would have been obvious to one of ordinary skill in the art, as taught 
by Loria et al. or Zhu, and as EP '570 discloses using polyvinyl alcohol or other vinyl resin as 
the resin and polyvinylpyrrolidone resins are vinyl resins. 

EP '570 discloses providing the ink jet printing ink of viscosity of 2 poise or less (200 
mPas or less), thus encompassing the claimed viscosity range of 5-50 mPas at 25 to 35°C. 
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Conclusion 

(5) 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

JP 8-222475 and JP 2000-182889 disclose ink jet printing electrodes on green sheets, 
laminating and firing. Bishop 6,-13,798 discloses an ink jet composition comprising polyvinyl 
pyrrolidone as the resin. 

(6) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melvin Curtis Mayes whose telephone number is 571-272-1234. 
The examiner can normally be reached on Mon-Fri 7:30 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Fiorilla can be reached on 571-272-1 187. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 



Application/Control Number: 10/775,849 Page 8 

Art Unit: 1734 

like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
Art Unit 1734 
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